Determination of the molecular mass and dimensions of membrane proteins by size exclusion chromatography.
Size exclusion chromatography is an established technique for the determination of hydrodynamic volumes of proteins or protein complexes. When applied to membrane proteins, the contribution of the detergent micelle, which is required to keep the protein soluble in the aqueous phase, needs to be determined to obtain accurate measurements for the protein. In a detergent series, in which the detergents differ only by the length of the alkyl chain, the contribution of the detergent micelle to the hydrodynamic volume is variable, whereas the contribution of the protein is constant. By using this approach, several parameters of membrane proteins can be estimated by extrapolation, such as the radius at the midpoint of the membrane, the average radius, the Stokes radius, and the excluded volume. The molecular mass of the protein can be determined by two independent measurements that arise from the behaviour of the free detergent micelle and protein-detergent micelle during size exclusion chromatography and the determination of the detergent-protein ratio. Determining the dimensions of protein-detergent micelles may facilitate membrane protein purification and crystallization by defining the accessibility of the protein surface.